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Roll  Cutter-Loader  KSV-60-E  (CSSR) 


The  fast  developnent  in  the  mechanized  raining  of  coal  by 
narrow-miter  roll-machinery  throughout  the  world  is  also  mirrored 
in  the  development  of  our  roll  cutter-loader  KSV-6O-E,  This  ma¬ 
chine,  which  has  been  delivered  for  several  years  with  the  usual 
full  roller,  has  been  exhibited  for  the  first  time  this  srean 
>Tith  a  new!4’‘  designed,  developnental,  disengaging  part.  During 
its  construction  the  tendencies  followed  by  all  world  manufacturers 
of  roll-raining  cutter-loaders  were  considered.  It  is  primarily 
an  improvement  of  the  lump  quality  of  the  mechanically  disengaged 
coal,  which  is  not  verj'’  advantageous  in  the  parts  of  standard  roll 
construction,  A  further  improvement  was  made  in  the  mechanical 
lifting  of  the  disengaged  coal  to  the  rubble  transporter.  The 
nexf  disengaging  organ  UHI  (illustration  1)  solves  these  require- 
raents  through  a  sectional  consti’uction  formed  by  massive  seg¬ 
ments,  which  have  on  their  circumference  two  tool  holders.  This 
solution  enables  us  to  form  parts  with  varying  work  engagements, 
with  various  adjustments  of  the  tool  helix,  etc.  The  entire 
part  is  easily  disassembled.  The  improvement  in  the  work  function 
of  the  disengaging  mechanism  is  supposed  to  ensure  an  increase 
in  the  space  between  its  individual  segments.  Those  pieces  of  the 
disengaged  coal  which  failed  to  be  thrown  off  by  the  movement 
of  the  blades  onto  the  loading  pan  of  the  machine  will  be  pushed 
through  this  space  towards  the  conveyor  during  the  t\irning  of  the 
mechanism*  Thus,  it  is  possible  to  prevent  a  further  secondary 
crushing  of  coal,  as  is  usual  in  the  case  of  the  standard  roll 
organs,  (The  disengaging  organ  in  illustration  1  is  meant  for  a 
left  cut  and  not  for  the  right  cut,  as  had  been  demonstrated  at 
the  fair  by  mistake.) 


Roll  Cutter-Loader  KWB-2  (Poland) 


Tlie  current  construction  of  the  roll  mechanism  is  used 
in  the  Polish  cutter  loader  KWB-2  (illustration  2).  On  the 
roller,  x-riiich  is  divided  in  the  middle,  are  attached  the  knives 
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(tools).  A  Oertain  operational  deficiency  of  the  holders  used  is 
the  fact  that  the  indispensable  lower  ejector  holes  for  the  knives 
are  missir^g.  The  cutter-loader  Kim-2  is,  however,  interesting 
because  of  another  component,  namely,  the  loading  plough  (illustra¬ 
tion  3)*  Jn  contrast  to  other  constructions,  the  plough  has  a 
constmctipn  syrimetrical  to  its  transverse  axis.  On  both  its  ends 
are  stripping  planes ^  adjustable  for  height.  Pushing  the  disen¬ 
gaged  coal  onto  the  i^bble  conveyor  in  both  directions  of  the 
movepient/of  the  cutter  loader  is  facilitated  by  a  curved  seg^iient, 
which  rotates  around  a  massive  central  pin.  The  attachment  of  the 
loading  plough  to  the  machine  itself  is  placed^ at  its  lower  portion. 
The  purpose  of  the  constiMCtion  of  the  plough  is  to  improve,  the  load¬ 
ing  of  the  coal  onto  the  conveyor,  when  the  length  of  the. plough 
has  been  shortened. 

Chain  Mining  Cutter- Loader  KPl'J- Ik  (Poland) 

■A  construction  similar  to  the  Soviet  chain  cutter^loaders 
can  be  seen  in  the  Polish  machine  E^JP-lk  (illustration  5)  •  The 
block  of  coal  cut  off  by  the  curved  arm  is  cut  further  by  a  bar: 
with  two  semicircular  segments.  Characteristic  is  the  use  of  a 
vertical  cutting  arra  with  upper  equal-se^ed  discs.  Their  purpose 
is  to  facilitate  a  self-losening  of  the  coal  gallery,  “which  has 
not  been  mechanically  disengaged.  The  loading  function  of  the 
cutter-loader  is  taken  care  of  by  the  usual  type  of  a  two-sided 
rubble-chain  loader.  The  most  important  technical  data  are  given 
in  Table  II. 

Table  II 


IforkinR  output  of  the  main  motor 

kW 

.  -- 

Workins  speed  of  the  machine 

m/hour 

to  100  k 

Iforkinrc  enKagement  of  machine  (test)  ' 

m 

1.2 

Heip-ht  of  the  engagement  of  the  machine 

m 

1.25 

10,473 
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Czechoslovakia 


THE  CHEMCAL  INDUSTRY  AND  THE  CZECHOSLOVAK 
ACADEMY  OF  SCIENCES  .  . 


The  December  meeting  of  the  UV  KSC  /3stred!^  Vybor  Komunis- 
ticke  Strahy  Ceskosloveiiska  — *  Th6  Central  Committee  of  th®  Communist 
Party  of  Czechoslovak^  is  an  iitipor4iant  landmark  in  the  work  of  the 
Czechoslovak  chemicAl  industryo  The  workers  in  all  of  the  faptories 
and  plants  of  the  chemical  industry  have  devoted  great  attention  to 
its  decisions  on  how  to  secure  the  rapid  development  of  the  chemical 
industry  during  the  third  Five-year  Plan*  The  same  is  true  of  the 
chemical  section  of  the  Czechoslovak  Acadeijy  of  Sciences. 

The  task  of  the  CSAV,  stemming  from  the  decisions  of  the  UV  KSC 
is  first  of  all,  to  direct  basic  chemical  research  to  the  con?)lex  use 
of* the  raw  material  supply,  especially  to  the  study  of  the  products  of 
the  coking  of  black  coal  and  refining  lignite.  In  the  Institute  of 
Organic  Chemistry  and  Biochemistry,  there  will  therefore  continue  to  be 
systematic  experimentation  with  lignite  composition  with  a  view  toward 
the  possibilities  of  practical  exploitation  of  its  waxes,  terpene  and 
other  contents.  The  work  of  the  Institute  for  Theoretical  Principles 
of  Chemical  Technology  is  directed  toward  a  success:^!  utilization  of 
aromatic  alloys  from  lignite  tar.  Besides  that,  this  institute  will 
continue  the  study  which  aims  to  further  the  development  of  the  raw 
material  basis  for  the  production  of  terophalic  acid  as  the  initial 
substance  for  synthetic  fibres  vihich  would  correspond  to  wool. 

In  the  field  of  multi-molecular  substances,  a  further  important 
task  is  the  basic  research  for  which  the  newly  built  Institute  for 
Macromolecular  Chemistry  is  especially  designed.  Special  attention 
will  be  devoted  to  caprolactene  and  polyvinyl  chloid.de.  At  the  same 
time  there  will  be  study,  not  only  of  the  reactions  that  form  these 
plastic  substances,  but  also  of  the  spontaneous  changes  that  lower  the 
stability  and  resistance  of  polymers.  This  research  will  obviously  be 
concerned  with  the  new  types  of  plastic  matter.  For  example,  it  will 
study  the  polymers  that  act  as  their  own  semi-conductors,  and  the 
increased  resistance  to  heat  and  hydrophylic  jelly  for  medicinal  pur- 
poses# 

The  Institute  for  Theoretical  Principles  of  Chemical  Technology 
will  continue  experimentation  with  organic  silicone  compounds.  The 
aim  of  this  research  will  be  to  improve  the  production  of  silicone 
caoutchouc  without  soluble  lacquers,  special  resins  and  others*  In  the 
scope  of  natural  macromolecular  substances,  the  most  economical  utiliza¬ 
tion  of  wood,  which  will  be  the  object  of  special  attention  at  the 
Academy  of  Sciences,  is  of  foremost  interest  to  industry. 

New  opportunities  are  opening  up  in  modern  chemical  industry  for 
the  use  of  catalytic  processes.  The  principal  aim  of  basic  research  is 
centered  primarily  in  the  Institute  for  Physical  Chemistry}  it  is  to 
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explain  the  niechar^isms  of  catalytic  reactions  and  find  all  the  causes 
for'  the  activity  of  catalysts  so  that  it  will  be  possible  to  replace 
empiricism  with  theoretical  predictions.  -  u  • 

The  CSA.V  will  furthermore  observe  the  basic  problems  of  chemi¬ 
cal  engineering  in  order  to  obtain  some  general  ideas  about  the  basis 
on  which  it  would  1?e  possible  to  perfect  the  suggestions  for  modern 
machinery  installations i  Specially  designed  analyzers  will  work 
the  rdqtiireraents  for  automatization  of  the  chemical  industry,  study  the 
technological  process  and  signalize  every  change  to  the  central  regu¬ 
latory  system.  The  centers  .for  scientific  research  under  the  CSAV  will 
be  of  great  help  to  the  chemical  industry  and  to  the  systematic  develop¬ 
ment  of  modern,  preparative,  classified  and  physical  methods. 

(Prague,  Hospodarske  Novlny.  21  April  1961,  page  3) 


10,205 
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EAST  GEM4AK!Y 


COMMON  TASKS  OF  Tkfc  CHEI'^OaL  AND 
MECHANICAt  ENGINEERING  INDUSTRIES 


^^olloving  is  .ths  ^I'snsls'bion  of  on  sFticIs'  iSy  VTsltor 
Singer  in  Chemische  Technik  (Cheniical_Engineering)  No  10, 
Leipzig,  October  I960,  pages  561-564^.7 


Cominon  Successes 

The  great  successes  of  the  chemical  industry  of  the  GDR,  achieved 
especially  during  the  great  chemistry  plan,  are  unquestionably  in  large 
part  successes  of  the  mechanical  engineering  industry.  It  is  apparent 
that  the  efficiency  of  our  chemical  engineering  industry  has  improved 
recently,  and  on  this  foundation  we  may  view  optimistically  the  further 
execution  of  the  chemistry  plan.  This  statement,  obvious  as  it  may 
somd,  is  necessary}  in  considering  development  problems  in  the  chemical 
industry,  it  is  often  forgotten  that  each  development  is  determined  by 
the  capacity  of  the  mechanical  engineering  industry,  and  that  the  success 
of  every  technological  step  in  the  chemical  industry  is  based  in  large 
part  upon  the  accomplishments  of  the  mechanical  engineering  industry. 

It  is  to  be  regretted  that  some  specialists  in  both  industries 
have  hesitated  to  draw  upon  the  results  for  their  own  work.  Real  progress 
can  be  acMeved  only  if  close  collaboration  at  all  production  stages 
exists  and  if  equipment  production  in  both  industries  is  introduced. 
Further,  a  common  technical  language  must  be  spoken}  that  is,  a  uniform 
scientific  foundation  must  be  created  for  the  common  effort.  This 
foundation  must  be  technical-organizational  as  well  as  scientific-technical 

Uniform  Scientific  Foundation  for  the  Common  Task 


Unfortunately,  it  must  be  said  that  this  necessaiy  collaborative 
work  in  the  chemical  and  mechanical  engineering  industries  has  not  yet 
pown  in  the  manner  required  for  the  rapid  development  of  the  chemical 
industry.  This  is  not  due  to  any  lack  of  goodwill  on  the  part  of  those 
involved  or  to  any  basic  failure  to  recognize  the  need,  but  it  is 
certainly  due  to  unsatisfactory  organization  for  this  common  task.  In 
my  opinion,  the  reason  for  the  unsatisfactory  organization  is  to  be 
sought  in  the  lack  of  a  uniform  scientific  system  yhich  would  make  possibli 
the  common  handling  of  problems.  In  short,  we  must  find  a  uniform  plat- 
fom  for  our  common  effort.  This  collaboration  platform  between  mechani- 
cal  engineering  and  chemistry  is  to  be  found  in  process  technology;  its 
fo^dation  is  the  setting  up  of  a  classification  system  for  technologi¬ 
cal  processes  which  can  also  be  a  guide  for  the  mechanical  engineering 
industry.  The  scientific  foundation  for  the  common  task  must  be 
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classification  sypteto  fot*  all  the  basic  processes  in  the  chemical  indus¬ 
try,  For  all  baS|C  prbcesses  there  are  corresponding  forms  of  devices, 
equipment^  br  machines,  xdth  the  help  of  which  each  basic  process  can 
become  operative*  , 

Some  advan'^lges  of  such  a  classification  system  are: 

1)  It  becsmes  possible  for  the  first  time  to  coordinate  all 
jobs  in  these  fields,  irrespective  of  their  location,  and  to  prevent 
errors  and  duplication  of  effort. 

2)  It  becomes  possible  to  determine  where  developnent  is 
deficient  and  to  secure  supplies  to  meet  all  requirements, 

3)  It  brings  together  the  qualified  skilled  workers  in  chemistry 
ahd  mechanical  engineering  for  common  labor  in  the  right  places, 

4)  It  is  the  foundation  for  simplifying  and  unifying  the  produc¬ 
tion  arid  supply  of  chemical  equipment, 

5)  It  facilitates  standardization  of  chemical  equipment  and 
creates  for  the  first  time  the  preconditions  for  developing  standard 
models  and  introducing  the  mass  production  of  chemical  eq'uiiaiient. 

On  the  foundation  of  this  uniform  classification  system,  it 
becomes  possible  to  produce  a  system  for  cataloging  chemical  equipment,^ 
which  could  be  made  as  complete  as  desired. 

The  Necessary  Organization  for  Developing  and  Producing. 

Chemical  Equipment 

The  scientific,  foundation  for  standardization  and  the  specialized 
and  concentrated  production  of  chemical  equipment  must  be  found  in  a 
classification  system  of  basic  operations.  Present  specialization  in 
mechanical  engineering  is  carried  on  largely  from  the  point  of  view  of 
production.  For  chemical  engineering  other  points  of  view  must  be 
considered. 

For  each  basic  operation  there  should  be  an  appropriate  scientific- 
technical  center  with  appropriate  management.  All  problems  of  equipment 
development  should  be  thoroughly  worked  oyer  in  this  center.  Overall 
consultations  shoiold  be  held  on  the  most  suitable  system  to  be  adopted. 

An  instruction  center  for  applying  and  testing  processes  should  also 
be  set  up, 

VJith  a  foundation  of  a  uniform  classification  system  of  basic 
operations,  it  also  becomes  possible  to  determine  exactly  where  the 
principal  development  efforts  should  be  made  in  building  chemical 
machinery. 

Standardized  Chemical  Equipment 

In  order  to  achieve  rapid  growth  to  the  highest  possible  scientific- 
technical  level,  the  chemical  industry  needs  a  fundamentally  new  orienta¬ 
tion  in  the  technical  solution  of  problems  arising  from  chemical  processes. 
We  must,  in  short,  have  the  courage  to  break  through  the  age-old  obstacles 
to  building  up  our  chemical  production  ly  adopting  a  classification  system 
similar  to  the  one  long  in  use  in  mechanical  engineering  centers.  To  say 

* 
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that  chemistry  must  have  a  mass  prodtickibn  of  Constantly  modified  equip¬ 
ment  does  not  lead  us  in  the  direction  of  adopting  rational  systems  for 
building  chemical  plants* 

We  must  resolutely  Strive  to  construct  chemical  plants  according 
to  a  system  of  standardized  mit  manufacture,  utilizing  standardized 
equipment,  machines,  and  construction  units.  As  far  as  possible,  special 
types  of  equipment  also  should  be  developed  from  standardized  units. 

This  principle  must  be  applied  throughout.  It  must  begin  with  the 
planning  and  designing  and  include  machine  building  and  installation. 

The  method  to  be  chosen  in  planning  chemical  plants  must  be  that 
of  model  .designing.  Only  those  models  should  be  used  which  are  copies 
of  standardized  machines  and  units.  In  this  way  the  use  of  standardized 
parts  is  established  right  from  the  original  design.  The  production  of 
specialized  types  must  remain  limited  to  a  few,  carefully  considered, 
exceptional  cases. 

One  of  the  tasks  of  mechanical  engineering  in  its  production 
program  is  to  provide  suitable  standard  models,  with  catalog  documenta¬ 
tion,  for  all  existing  standardized  equipment. 

The  construction  of  chemical  plants  should  be  undertaken  only  if 
standardized  machines  are  to  be  used.  Mechanical  engineering  must  see 
to  it  that  for  all  important  operations  in  chemical  plants  the  most 
suitable  required  equipment  is  available  in  a  standardized  form,  either 
from  its  own  stock  or  through  international  socialist  cooperation, 

I'or  machine  deviating  from  the  standard  in  form  or  size  —  and 
these  are  not  uncommon  in  the  present  state  of  development,  particularly 
in  new  developments  ~  standardized  units  must  be  provided  from- which 
the  specialized  forms  may  be  assembled.  There  are  numerous  examples  of 
this  procedure.  It  is  used,  for  example,  in  distillation  and  refining 
plants,  • 

We  must  in  principle  oppose  the  use  of  different  types  of  machinery 
to  fulfill  the  same  or  a  similar  purpose.  These  different  types  are 
often  products  of  capitalist  competition,  and  it  is  wrong  to  adopt  them. 
Rather,  it  is  urgently  necessaiy  to  take  consistent  measures  to  limit  the 
various  types  of  machines  serving  the  same  purpose.  This  is  even  simpler 
today,  since  scientific  knowledge  in  the  field  of  process  technology  has 
grown  very  rapidly  in  the  last  two  decades.  Actual  operations  can  be 
carried  out  more  scientifically  with  facilities  for  exact  calculations 
and  equipment  design. 

However,  building  complete,  standardized  production  plants  must 
not  be  done  under  any  circumstances.  This  -would  mean  that  such  plan-ts 
would  be  already  obsolete  when  they  become  fully  operative.  In  all  our 
efforts  we  must  give  attention  to  the  greatest  possible  simplification 
Md  unification,  and  at  the  same  time  see  that -Qxi s' development  in  no  way 
robs  us  of  the  means  to  consider  quickly  new  information  and  rapid  altera¬ 
tions,  The  modem  sys-bem  of  chemical  plant  de-veloianent  is  characterized 
by  the  use  of  standardized  units;  this  permits  -the  manifold  and  readily 
adaptable  cCnstruction  of  complete  plants  with  complete  equipment. 

In  the  development  of  the  chemical  industry  we  must  basically 
distinguish  between  standard  equipment  and  specialized  equipment. 
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standard  equipment  includes  equipment  used  in  virtually  eyei^y 
chemical  plant  and  for  yaiious  purposes  in  other  industries,  fimofag  these 
are  equipment  for  the  transportation  and  storage  of  materials,  and  regu¬ 
lating,  measuring  and  cdhtrol  equipment. 

Equipment  in  these  categories  should  naturally  be  developed  by 
mechanical  engineering  to  meet  the  reqtairement  programs  of  the  chemical 
industry.  The  task  of  the  chemical  industry  is  to  combine  the  types  most 
suited  to  its  operations  into  Selected  models  for  compulsory  use. 

Specialized  equipment  includes  pieces  limited  almost  entirely  to 
the  chemical  industry  for  Certain  processes  only,  and  in  small  quantities. 
The  so-called  j‘eadtion  machines  are  conspicuous  examples.  Equipment  of 
this  kind  can  he  developed  bnly  with  the  closest  collaboration  between 
the  chemical  qhd  medhanidMl  engineering  industries.  As  we  have  already 
mentioned,  however,  this  equipment  ordinarily  should  not  be  developed  as 
a  Special  piece  of  construction,  but  produced  from  standardized  Units, 

Rapid  Development  through  Mass  Production  ' 

The  required  rapid  development  of  the  chemical  industry  is  impeded 
to  a  certain  degree  at  the  present  time  hr  the  fact  that  the  mechanical 
engineering  industry  is  not  in  a  position  to  carry  out  the  required  rapid 
delivery  of  new  machinery.  The  adoption  of  standardized  parts  and  a 
system  of  standard  unit  manufacture  would  bring  about  a  fundamental  change. 
From  a  supply  of  mass-produced  units,  the  required  machineiy  could  be 
built  and  installed  in  chemical  plants  quickly,  without  the  long, 
obstructing  delays  in  delivery  that  have  so  long  prevailed. 

Only  the  conversion  from  a  system  of  limited  production 
(Massanfertigung)  to  one  of  standardized  production  of  machinery  can  create 
the  preconditions  for  the  conversion  also  of  chemical  engineering  to 
mass-production  with  its  great  economic  and  technical  advantages.  Mass- 
production  makes  it  possible  to  satisfy  the  grovring  need  for  general 
chemical  equipment  at  low  cost  and  with  small  consumption  of  material. 

Production  of  High-Capacity  Equipment 

The  scientific-techniceil  steinding  of  a  chemical  production  plant 
is  determined  not  only  by  the  level  of  its  chemical  processes  but  more 
particularly,  as  we  know,  by  the  scientific-technical  condition  of  the 
equipment  it  uses. 

It  is  especially  important  to  develop  and  build  equipment  of  the 
highest  capacity  per  unit  of  space  or  area  and  of  the  lightest  weight  or, 
as  the  case  may  be,  the  smallest  consumption  of  raw  materiails.  At  times, 
lightest  capacity  weight  (Leistungsgewicht)  signifies  that  the  machinery  ■ 
in  question  is  built  with  the  smallest  consumption  of  raw  materials j  at 
other  times,  it  applies  to  the  design  and  to  the  expenditure  for  buildings 
and  foundations.  The  smallest  possible  specific  area  requirement  for 
equipment  also  results  in  a  reduction  in  outlay  for  building  construction. 
Examples  of  reduced  specific  area  requirements  are  the  newly  developed 
units  for  alkali -electrolysis,  the  development  of  vertical  compressors,  etc. 
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by  mechanical  engineering  ^  ^  +^q  mechsnicel  functioning  of  a 

iUstrjr.  It  i>  ™  tortlorSbheMoal  processes. 

sho«  that' vmere  there  Is  this  coUahotatlcni 

problems  have  been  shcceSsfullly  , solved. 

Intelng  sh  8hSfltet«p^e^^hgew 

The  ^re  se  darry  ^t 

automation  vhile  introducing  ®  Jration  of  production  by 

the  more  we  bbing  tL  more  important  uninterrupted,  long- 
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useful  life  of  chemical  equipment  be  considerably  prolonged. 

Maintenance  Productivity 

The  grovrth  of  labor  productivity  in  the  chemical  industiy,  p^- 
ticularly  in  view  of  the  crucial  need  for  conserving  manpower,  depends 
noi  only  pn  mechanization  and  automation  of  chemical  production,  but  is 
decisively  affected  by  the  productivity  Of  all  the  vital  support  and 
seconda:^  services,  and  especially  plant  maintenance.  It  is  well  known 
that  a  considerable  portion  of  the  expenditure  for  labor  in  the  chemical 
industry  is  ih  the  area  of  technical  support  and  secondary  activities. 

The  Experience  of  recent  years  has  shown  that  maintenance  produc¬ 
tivity  has  hot  kept  pace  with  the  growth  of  chemical  production  and  that 
this  lag  is  becoming  a  hindrance  to  the  growth  of  overall  productivity. 

In  order  to  go  forward,  not  just  step  by  step  but  with  a  decisive  leap, 
we  must  blaze  new  trails ,  The  problem  is  similar  to  the  one  in  the  con¬ 
struction  industry,  with  conversion  from  manual  labor  to  industrial 
building  methods.  The  Chemical  industry  must  no  longer  do  its  repairs 
ty  hand  but  must  use  industrial  methods  for  maintenance.  ChemicEd 
industry  maintenance  should  be  concentrated  on  the  exchange  or  renewal 
of  worn-out  parts,  spare  parts,  structural  units,  and  standby  machines. 
This  presupposes,  however,  that  (1)  standardization  and  standard  xmit 
manufacture  of  chemical  equipment  are  consistently  carried  outj  (2) 
adequate  and  short-dated  standardized  spare  parts,  structural  units, 
etc.,  are  made  available;  (3)  mechanical  auxiliary  devices  for  instedla- 
tions  (Montagehilfseinrichtungen)  are  built  to  produce  a  highly  efficient 
installation;  (4)  primary  chemical  workers  are  trained  to  install 
chemical  equipment  as  a  secondary  occupation. 

Automation  in  the  Chemical  Industry 

The  meaning  of  automation  in  the  chemical  industry  may  be  summed 
up  as  follows : 

1)  Automation  makes  it  possible  to  adhere  to  optimum  reaction 
conditions  with  minimum  use  of  basic  materials  and  power,  A  constant 
operation  is  assured,  together  with  the  greatest  possible  plant  stability. 
Breakdowns  are  largely  avoided  and  a  high  quality  product  obtained. 
Because  of  the  great  speed  \d.th  which  the  standard  equipment  operates, 
maximum  eaploitation  of  plant  capacity  becomes  possible, 

(2)  The  automation  of  chemical  processes  guarantees  a  very  high 
measure  of  technical  safety.  Safety  hazards  are  virtually  eliminated  by 
the  great  speed  and  prompt  regulation  of  every  reaction  change.  This  is 
particularly  important  %d.th  products  involving  danger  of  fire  or 
explosion.  In  these  cases  it  becomes  possible,  by  means  of  special 
automatic  devices,  to  cut  off  the  power,  shut  down  the  entire  plant,  or 
release  protective  devices. 

Automation  normally  makes  it  unnecessary  for  service  personnel 
to  reside  in  close  proximity  to  producing  plants.  This  eliminates  the 
effect  of  noxious  vapors,  a  hazard  to  those  residing  close  to  dangerous 
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products*  Favorable  bio-climatic  conditions  are  much  more  easily  crea  ed 
for  the  relatively  small  areas  of  the  main  control  centers  than  for  the 

total  complex  of  larger  plants,  .  ,  i  x,  ^  u 

(3)  The  maximum  growth  in  labor  productivity^  attainable  through 

automation  in  other  industries,  can  be  achieved  in  the  chemical  industry 
by  adopting  measures  fbr  creating  the  pre  conditions  for  automation. 
Automaton  is  an  effective  leVer  for  forcing  an  entire  indust^  to  bring 
its  technioal*<^sciehtific  produfttion  processes,  etc.,  to  the  highest  level. 
In  carrying  out,,  automation,  chemical  plants  are  forced  into  a  complex 
mechanization  of  the  entire  production'  and  to  a  reorganization  ^d 
•revision  of  all  production  processed.  In  this  way,  automation  takes  place 
by  itself,  .Another  essential  measure  is  building  an  effective  h<toinis.tra- 
tion  for  the  automation  of  chemical  production,  .  ,  .  j  x 

For  optimuA  achievement  of  automation  in  the  chemical  industry, 

various  preconditions  should  be  created:  x.  4 

First,  and  this  should  never  be  forgotten,  an  effective  organiza¬ 
tion  should  be  built  to  direct  the  automation  of  chemical  production^ 
toward  a  consistent  specialization  and  wncentration  of  production  with 
a  comprehensive  standardization  of  chemical  products. 

Further,  it  is  the  integrated  task  of  both  the  chemical  ^d 
mechanical  engineering  industries  to  create  the  necessa^  technical-  ^ 
preconditions  for  building  automated  production.  In  addition,  mechani-^ 
cal  engineering  must  particularly  produce  the  necessary  modern  equipment 
to  apply  a  continuous,  fully  mechanized  labor  system.  .While  ttie 
preconditions  for  automation  are  being  created,  labor  productivity  will 

We  must,  unfortunately,  admit  that  the  development  of  much  of  the 
equipment  needed  for  automation,  particularly  measurement,  regulating, 

and  cpntrol  instruments,  is  lagging  behind,  xx  ‘x  i';*. 

This  lag  can  become  a  serious  obstacle  to  the  rapid  attainment  6t 

the  highest  scientific-technical  level  in  the  chemical  industry,  for 
which  automation  is  a  necessary  step.  There  is  a  lag,  too,  in  the 
preconditions  to  be  created  by  chemistry  itself,  for  example,  in  exact 
knowledge  of  reaction  times,  optimum  reaction  conditions,  etc.  ^  ^ 

As  is  the  case  with  all  other  problems  in  the  field  of  chettuc^ 
equipment,  automation  of  chemical  production  can  be  done  only^^  creat¬ 
ing  all  necessary  preconditions  through  the  closest  collaboration  between 
chemistry  and  mechanical  engineering* 

The  Development  of  the  Chemical  Industry;  a  Collaborative  ' 

Effort  bv  Chemistry  and  Mechanical  Engineering 


The  time  has  long  past  when  chemists  alone  developed  new  processes 
and  designed  new  machines  for  them.  Today,  successful  scientific-^ ^ 
technical  development  in  the  chemical  industry  requires  the  collective 

effort  of  all  related  activities.  .  ,  x  4,  •  ;= 

Technical  implementation  of  the  actual  chemical  steps  and  required 
physical  processes  is  often  more  difficult  than  the  original  ideas  them^ 
selves.  This  has  been  shown  by  experience  in  developing  almost  all 
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modern  processesi  Accomplishment  of  the  technical  implementation  of  a 
process  calling  for  highly  scientific,  standardized  units  demands,  along 
with  a  highly  developed  technique,  thorough  organizational  and  economic 
mastery  of  ^he  problem,  t  , 

It  i|  hdcessary  to  attract  specialists  as  soon  as  possible  from 
mechanical  engineering  and  from  chemistry  to  initiate  a  socialist, 
collective  effoVt,  On  the  one  hand,  no  development  of  chemical  processes 
should  takeipiace  without  specialists  from  mechanical  engineering;  on  the 
other,  no  development  of  chemical  equipment  should  occur  without  special¬ 
ists  from  diemistry.  It  is  important  to  consider  that  this  collective 
effort  is  not  confined  to  the  proKLems  of  the  GDRj  it  should  be  imple¬ 
mented  so  as  to  produce  all' possibilities  of  international  socialist 
collective  labor  and  to  include  our  friends  from  other  socialist  countries. 

Unquestionably,  such  a  new  kind  of  labor  reqTiires  a  certain  change 
in  otu*  attitudes  toward  these  problems.  The  necessity  of  surmounting 
the  barriers  of  authority  and  overcoming  bureaucratic  obstacles  should 
not  be  considered  last. 

Experience  has  shown  that  work  done  in  the  professional  depart¬ 
ments  of  the  Ministry  of  Engineering,  i^ich,  as  is  well  known,  is  not 
deterred  by  any  obstacles  of  this  kind,  is  a  particularly  advantageous 
and  fruitfiil  mesaas  for  solving  these  problems. 

The  collective  labor  of  the  professional  societies  "Chemische 
Technik"  (Chemical  Engineering)  and  *'Maschinenbau"  (Mechanical  Engineer¬ 
ing)  can  serve  as  a  model  for  the  necessary  collective  effort  of  all 
institutions  in  both  branches  of  industry.  The  combined  labor  conference 
of  the  "Chemical  Engineering,”  "Mechanical  Engineering,”  and ’Electro- 
Engineering”  professional  societies  on  3  November  I960  in  Leipzig,  on 
how  to  attain  the  highest  scientific-technical  level  in  chemical 
equipment,  will  serve  as  an  example  of  how  collective  labor  must  be 
conducted  in  order  to  achieve  common  success. 
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EAST  GERI'IAMY 


■  MECHANICAL  ENGINEERING  AS  THE  LEADING  FORCE 
IN  tHE  DEVELOMENT  OF  CHEllICAL  EQUIPMENT 


^oUovdng  l3  the  translation  of  an  article  Heinz 

Jechorek  in  Cheraisohe  Technik  (Chemical  Engineering) 

No  10,  Leipzig,  October  I960,  pages  565-566./ 

On  1  September  1959  the  Volkskammer  of  the  GDR  paissed  into  lav 
the  Seven-year  Plan  on  the  development  of  the  people's  econon^''  of  the 
GDR  for  the  years  1959-1965.  This  law  is  based  on  the  resolutions  of 
the  Fifth  Party  Congress  of  the  Socialist  Unity  Party  of  Germany,  which 
had  ttie  full  approval  of  the  Working  force  of  the  GDR. 

The  Seven-year  Plan  for  the  development  of  industry"  provides  for 
an  increase  in  industrial  production  of  188^,  together  with  a  growth  in 
labor  productivity  of  185^.  To  achieve  these  results,  yearly  investment 
will  be  increased  from  12.3  billion  marks  in  1958  to  25  billion  marks  in 
1965.  In  order  to  fulfill  all  their  tasks  under  the  Seven-year  Plan, 
the  metal-working  industries  of  the  GDR  must  raise  their  production  an 
average  of  218^. 

Execution  of  this  plan  has  assured  fulfillment  of  the  principal 
econotoic  task  up  to  1961. 

The  principal  item  in  the  plan  is  our  chemistry  program.  The 
chemistry  program  conference  on  3  and  4  November  .1958  in  Leuna  demon¬ 
strated  that  its  systematic  accomplishment  presuppose  a  comprehensive 
mechanical  engineering  program.  High-grade  chemical  equipment  is  a 
requirement  of  the  chemical  industry  for  fulfilling  its  tasks  under  the 
plan.  This  equipment,  to  be  delivered  ly  the  mechanical  engineering 
industry,  \jill  afford  chemists  for  the  first  time  the  possibility  of 
implementing  their  ideas  and  will  give  vrorkers  in  chemical  plants  the 
preconditions  for  fulfilling  a  proposed  increase  in  production  in  their 
industry  of  205^. 

The  branch  of  industry  responsible  for  the  equipment  part  of  the 
chemistry  program,  the  chemical  and  air-conditioning  establishments, 
must  raise  production  2835^  and  labor  productivity  231^  to  fulfill  its 
tasks  under  the  Seven-year  Plan.  This  is  considerably  above  the  average 
increase  for  mechanical  engineering.  It  is  already  apparent  from  these 
few  figures  what  crucial  problems  the  mechanical  engineering  industry, 
in  particular  the  VV3  chemical  and  air-conditioning  plants,  must  solve 
in  carrying  out  the  chemistry  program. 

The  rapid  tempo  that  must  be  employed  in  developing  the  produc¬ 
tion  of  chemical  equipment  and  the  change  from  the  delivery  of  indivi¬ 
dual  pieces  to  the  delivery  of  complete  installations  ly  the  mechanical 
engineering  industry  demand  the  consistent  application  of  comprehensive 
planning. 
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th6  planning  methods  in  use  heretofore  no  longer,  suffice  for 
carrying  oiit  the  chemistry  program.  For  this  reason,  the  directors  of 
the  State  Plennlng  Commission  on  13  April  196D  passed  a  resolution  Uhfr 
die  VerSsseiung  der  Planung  des  AusruSthngsvolumenS"  (On  Improved 
Planhingtfor  Equipment  Volume).  The  terms  of  reference  for  cooperation 
are  here  systematically  set  dovm.  The  administration  of  the  mechanical 
engineering “industry  clearly  is  responsible  for  the  delivery  of  Complete 

chemical  installations.  j 

Ej^iensive  work  must  still  be  done  to  ^ar  the  thinking  and  per¬ 
formance  of  factory  workers,  technicians,  engineers,  and  business 
associates  to  the  integrated  task  of  delivery  of  complete  chemical 
installations.  Also  those  in  charge  of  inveslaaent,  that  is,  the  managers 
of  chemical  plants,  must  take  this  fundamental  change  into  account  in 
making  their  investments/  This  should  begin  with  the  formulation  of 
chemical  processes  and  with  project  designing*  The  eai*ly  organiz|  on 
of  proposal  groups  (Objektkollektiven)  affords  all  those  concerned  with 
investment  in  the  chemistry  program  the^opprtunity  of  preparing 
measures  at  the  proper  time  for  acccanplishing  these  tasks,  _ 

This  is  especially  ii^ortant  for  carrying  on  the  work  of  develop¬ 
ment  and  standardization  in  the  chemistry  program.  Only  ly  so  doing  c^ 
the  builders  of  machines  and  equipment  discern  the  trends  of  development 
and  ad.apt  the  subjects  of  research, .development,  and  standardization  to 
the  needs  of  a  constantly  evolving  process  engineering.  ^ 

■  The  Institute  for  -Chemical  and  Refrigeration  Equijan^t,  formed  in 
Dresden  in  July  1959 j  is  conceiving  itself  fundamentally  with  the  develop¬ 
ment  demands  and  standardization  problems  of  the  chemical  industry,  and 
is  coordinating  them  with  the  corresponding  institutes  in  industry,  , 
gymnasia,  the  German  Academy  of.  Sciences,  the  Central  Council  for  Research 
and  Engineering,  and  the  Council  for  Standardization. 

It  is  important  for  all  those  in  authority  participating  in 
implementing  the  chemistry  program  to  consider  the  central  position  of 
the  Institute  for  Chemical  and  Refrigeration  Equipment,  Plans  for 
developing  chemical  equipment  that  are  not  coordinated  here  run  the  risk 
of  being  left  out  of  consideration  in  the  research,  development,  and 

standardization  plans  of  the  institutes  and  enterprises. 

The  mechanical  engineering  industry  requires  strict  observance  of 
this  principle  on  the  part  of  the  chemical  industry.  In  deliberations 
on  rese^ch  and  development,  the  institute  generally  makes  use  of  the 
Central  Labor  Circle.  In  all,  members  of  the  Institute  for  Chemical 
and  Refrigeration  Equipment  collaborate  in  twelve  labor  circles.  The 
labor  circle  directs  consultations  on  refrigeration  engineeilng,  gas 
analysis,  low  temperature  technology,  air  and  heat  installations, 
machineiy,  and  tools.  The  leaders  of  these  labor  circles  are  also  heads 
of  the  corresponding  professional  departments  in  the  Institute  for 
Chemical  and  Refrigeration  Equipment.  The  composition  of  the  labor  , 
circles  is  such  that  representatives  of  the  chemical  industry,  gymnasia 
and  professional  schools,  mechanical  engineering  enterprises,  and 
scientific  institutes  can  discuss  and  define  the  matters  to  be  decided 
and  control  their  execution. 
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Unfortunately,  much  too  little  usfe  is  made  of  the  opportunities 
afforded,  in  \the  labor '  circles  for  mea^uiably  influeincing  the  trends;  of  ;  •  : 
development. The  chMical  industry  mxist  taake  itself  felt  here  more  .  ' 

strongly,  sd.as  to  reduce  the  great  number  of  individual  handlings  of 
research  and  development  probleiM  to  a  small  range  of  genuine. special 
subjects,- ,, 

The  collea^es  delegated  in  the  labor  circles  and  labor  assocta'-*  • 
tions  in  all  cases  share  responsibility  for  fulfilling  the  assigned  tasks. 

.  As  for  the  development  of  higl^-grade  equipment,  a  close  collabora¬ 
tion  has  been'Crganized  in  the  rubber  processing  industry  betyeen  VV^ 
Gtunmi-Asbest  and  its  plants,  and  VEB  1  Maschinenfabrik  Karl-Marx-Stadt} •  ' 
this  is  beginning  to  bear  fruit.  ' 

A  technical-scientific  center  for  .rubber-processing  machines 
exists  in  1  .Maschinenfabrik  Karl-ilarx-Stadt  and,  vdth  the  support  of  the 
rubber-processing  industry,  will  shortly  be  in  a  position  to  assume  the  ' 
leading  role  in  development  of  this  branch  of  industry. 

For  testing  equipment  as  to  its  suitability  for  projected  pro¬ 
cessing  operations,  some  plants  have  established  shop  schools.  In  this 
connection  it  will  be  necessary  to  examine  thoroughly  to  see  vihether  or 
not  the  same  goal  can  be  reached  more  quickly  and  economically  by  an 
efficient  utilization  of  already  exist^g  training  facilities  in  chemical 
plants  and  in  technical  laboratories. 

An  important  aid  for  research  and  development  is  the  use  of 
professional  litieratxxre.  The  documentation  section  of  the  Institute  for 
Ghemical  and  Refrigeration  Equipment  issues  short  compositions  in  card 
index  form  on  the  newest  publications  in  the  field  of  chemical  machinery 
construction  in  the  socialist  camp  ahd  in  the  capitalist  economies.  It 
produces  original  texts  and  translations,  , 

The  increase  in  production  and  labor  productivity  required  in  the 
Seven-year  Plan  is  forcing  chemical  and  air-conditioning  establishments 
to  devote  special  attention  to  questions  of  standardization  and  speciali¬ 
zation  of  products.  The  industries  are  determined  to  enforce  a  radical 
standardization  and  far-reaching  specialization  of  their  products, 

Sdlect  and  model  units  will  be  built  wherever  they  can  be  suitably 
manufactured  in  large  nvimbers.  This  refers  not  only  to  complete  model 
seta,  but  also  to  construction  parts.  .  • 

A  good  start  has  been  made.  The  standardization  plan  in  the 
chemical  and  air-conditioning  industries  was  fulfilled  lOOiS  in  1959  and 
the  first  half  of  i960. 

.  Beyond  our  borders,  the  CEI4A  is  working  intensively  on,  interna¬ 
tional  standardization.  In  the  large  area  of  the  socialist  camp  we  can 
go  far  beyond  the  standardization  of  individual,  pieces  of  equipment. 

The  building  of  standard  and  special  models  of  aggregates  and  technolo¬ 
gical  production  lines  is  the  goal  of  the  labor  groups  and  sections  in 
the  Coininissibn  for  Mechanical  Engineering  and  the  Commission  for  Chemistry, 
Basic  research,  development,  and  construction  also  are  discussed  and 
coordinated  in  these  commissions , 

This  means  that  the  resources  and  experiences  of  the  member 
countries  of  the  CEIIA  are  available  to  us  in  f\ilfilling  the  tasks  of  the 
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Seven-year  Plan.  True  to  the  pripciples  of  the  international  socialist 
division  of  labor,  the  development  of  chemical  machine  construction  in 
the  GDR  is  proceeding  in  harmony  with  the  systematic  development  of  this 
branch  of  industry  in  all  the  socialist  cotlhtnies;  . 

The  increase  in  production  and  labor  productivity  Will  be  achieved 
through  the  socialist  reconstruction  of  our  industiy;  Socialist  recon- 
stmiction  requires  an  indissoluble  union  of  politiOS^  economics,  and 
engineering.  The  solution  of  principal  ecohomic  problems  is  crucial  for 
the  tempo  of  this  effort. 

In  1961  for  the  first  time^  the  "New  Engineering"  plans  will  be 
implemented  by  the  industries i  Ijhe  precise  execution  of  this  comprehen¬ 
sive  plan  assures  the  rapid,  prO|)ortional  development  of  mechanical 
engineering  products  to  the  higll^st  technical  level  and  the  achievement 
of  production  under  optimum  conditions. 

One  further  word  to  our  colleagues  in  the  chemical  industry, 
especially  to  those  engaged  in  project  designing:  The  efforts  of 
machine  builders  must  be  supported  in  the  future  much  more  extensively 
and  T/jith  greater  understanding.  This  is  especially  true  for  the  applica¬ 
tion  of  existing  standards  and  for  cooperation  in  the  rapid  perfection  of 
new  standards.  To  a  great  extent,  repeated  use  of  machines  must  be 
provided  for  in  project  designing.  In  any  case,  it  pays  to  investigate 
thoroughly  before  dravdng  the  final  design.  Thought  must  be  given  to 
the  advantages  of  this  procedure  in  planning,  construction,  and  produc¬ 
tion  in  mechanical  engineering  plants,  as  well  as  in  chemical  production. 
In  project  designing  and  in  process  engineering,  consideration  should 
also  be  given  as  to  how  the  designs  will  actually  work  out.  The  VEB 
Komplette  Cheraieanlagen  Halle  will  pay  particular  attention  to  this  in 
the  future  in  undertaking  its  tasks. 

If  these  principles  are  more  carefully  observed  by  all  collabora¬ 
tors  in  the  chemical  industry,  the  tempo  of  development  will  be 
substantially  accelerated  to  the  benefit  of  the  entire  working  force  of 
the  GDR. 
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STANDARDIZATION  BI  THF  FIMJ)  OF  a. 
•  SS.ICONDUCTOR  TEGIOIOLO®  DI  THE  C3)R  : 


(Following  is  the  translation  of  sn  article  ly  'f.  Jasscz  -.dji 
Radio  und.  Femsehen  (Itadio  and  Television),  Vol  lOV'  No  14, 

■  ■■SerIin7'”Ju35rT9'5lTpases  it27-h28.) 

TRien,  about  12  years  ago,  the  (reneraUy  T;ell-lcnoiini.  transistor 
yras  discovered  in  the  US  throu^  the  use  of  semiconductor  materials, 
the  victorious  iiiarch  of  the  setniconductor  elements  Tras  underway  . 
throughout  the  viorld.  In  the  GDR  reEioval  of  vrar-inf licted  ni^s’  njas^ 
then  too  much  oh  eveiyone's  mind  to  allow-  anyone  to  •’enter.,  this  signif¬ 
icant  field.  ■  ■  .  ,  ..V 

Only  in  19^3  did  the  GDR  start  the  development,  and  soon  there- 
ai' ter, small-scale  production  of  semicondp-ictor  materials. 

'  In  1937  the  decision  vras  reached  to  plan,  and- build  a  special 
plant  for  the  production  Of  semiconductor  materials. 

This  late  start  in  this  field  led  us  to  register  a  gap -of 
several  years  in  comparison  to  other  countries,  the  closing  of  which 
causes  us  .great  concern.  .  •  .  ■  •  . 

llo'i’!  vre  '&i'i  Applying  ail  our  energies'  -tOTrard  eliminating  this 

gap.  ■  ’  '  '  •  .  , 1 

The  following  article  demonstrate  the  importance  or  stand¬ 

ardization  in  this  significant  industry,  and  uhat  progress  has  been 

achieved  to  date.  . . 

Daring  the  first  phase  of  developing  semiconductors  -^nariely 
cr^rstal  semiconductors — ^mai:y  fims  entered  this  ii'.portant  field  abroad 
and  thus  a  multitude  of  Bci;ricond-...ctors  emerged  in  many  places.  Ihe 
niirber  of  aonlications  v;ac  smaller  than  the  varieties  of  jaaterials 
used.  This  ieci  to  a  confusion  of  types,  iThich  caused  the  users 
of  these  materials  great  difficulties  in  the  making,  planning,  and 

servicing  of  ewripment.  ,  .  ,  -j.  ^ 

.'/hen  production  of  seiriconductors  started  in  'i.he  GDR,  it  became 
desirable  to"  provide  dbnensions  and  characteristics  interch^geable 
with  the  greatest  nrmiber  of  foreign  products.  This  v.'as  at  first  dif¬ 
ficult  to  do,  since  a  fev"  years  ago  no  standardization  of  semiconduc¬ 
tors  was  in  sight,  'ihe  decision  yr&s  made  in  favor  of  the  most  common 
types.  It  was  clear  to  all  participants  iri  the  effort_ that  standard¬ 
ization  of  semiconductors  must  be  achieved  in  the  early  stages  in 
order  to  reach  concentrated  and  econoiiiical  production, 

'ihe  first  premise  of  standardization  was  the  definition  and 


-  18  - 


■fixation  of  concopts  peculiar  to  -this  technology.  Ihus,  this  effort 
was  undertaken  first.  Todgy  thei*#  are  mandatojy  standards  of  this 
kind  for  crystal  diodes,  TGL  6508,  for  transistors,  TGL  65ii8,  and 
for  crystal  rectifiers,  TGL  e09h>  Tliese  standardized  conceptual 
definitions  allow  for  a  perfect  understanding  by  all  participants, 

and  greatly  avoid  misinterpretatiohs  mid  misunderstandings. 

■  -The  nmct  step  in  the  standardization  was  the  creation  of 
standard  types  and  diiiensiotts  for  components. 

As  soon  as  operating  Values  become  apparent  in  the  development 
\of  new  semiconductor  materials,  and  how  they  can  be  enclosed,  we 
start  working  out  new  standards  of  types  and  dimensions. 

These  type  and  dimensional  standards  contain  data  on  outside 
dimensions  and  connections  of  the  cdaponents,  and  all  data  required 
for  the  identification  of  quality  and  testing  of  the  components.  The 
limited  capacity  for  development  and  production  channels  the  stand¬ 
ardization  in  the  direction  of  limiting  the  number  of  materials  to 
those  most  critical  to  industiy,  however,  to  satis:^  the  largest  number 
of  requirements  within  these  limitations.  This  effect  of  standardiza-  ' 
tion  in  reducing  types  of  semiconductors  gives. the  manufacturer  the 
chance  to  concentrate  on  a  given  number  of  types,  and  to  produce 
large  quantities  by  assembly  line  metdiods,  and  later  on  automation, 
insofar  as  the  disturbing  and  costly  factor  of  frequent  production 
changeovers  has  been  removed.  The  improvements  and  savings  of  this 
uniform  mass  production  besiefit  the  consumer  and  the  national  economy. 
Marketing  and  planning  are  greatly  facilitated  ^  this  standardization. 
Forthenaore,  the  consumer  en^joys  the  advantage  of  knowing  that  the 
values  fixed  ty  standardization  are  legally  fixed,  and  force  the 
manufacturer  to  remain  within  qualitative  tolerances. 

Delivery  of  components  thus  standardized  as  to  type  and  dimen¬ 
sions  also  assure  the  user  as  to  resistance  against  certain  mechanical, 
thermal,  and  electrical  defect's,  and  include  data  on  tests,  identifi¬ 
cation,  packing  and  storage  conditions. 

.  Of  .equally  ■  great  significance  is  the  standardization  of  the 
machines  necessary  for  producing  semiconductors,  as  well  as  other 
installations  and  instruments.  The  semiconductor  technology  requires 
many  new  production  facilities  which  are  being  developed  in  conjunc¬ 
tion  tfith  the  semiconductors.  At  first,  new  installations  were  con¬ 
structed  for  each  type  of  semiconductor,  while  tod^  there  are  many ' 
means  of  production  applicable  to  a  number  of  types.  The  development 
of  production  facilities  of  a  more  sophisticated  nature,  of  multiple 
use,  complete  reliability,  and  economical  operation  is  still  in  a 
state  of  flux,  so  that  not  too  mary  instruments  can  at  this  time  be 
considered  ready  for  standardization.  In  some  plants,  however,  stand¬ 
ardization  has  alreacy  started.  Thus,  for  example,  Ispping  machines, 
specially  adapted  for  planing  crystals,  are  being  standardized.  In  the 
construction  of  assenbly  lines  which  must  be  permeated  with  dry  air  or 
a  non-oxydizing  atmosphere,  standard  units  are  being  made,  which 
folloi'ri.ng  the  principle  of  erector  sets,  permit  the  assembly  of  various 
assembly  lines  for  different  types  of  semiconductors.  In  both  cases 
standardisation  offers  the  advantage  of  mass  production  andiaventory 
econocy,  vhich  eliminates  the  usual  long  delivery  periods  and  which  ' 
shortens  development  changeovers  and  buildup  of  assembly  lines. 
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In  the  field  of  produgtion  facilities  there  is  a  compelling 
need  to  standardize  in  the  iiiimediate  future,  since  the  equipment 
required  in  great  numbers  in  the  construction  of  semiconductor  plants 
can  only  be  produced  economical3y  by  the  siirolification  effectsof 
standardization.  In  viev/  of  our  limited  capacity  it  must  be  avoided 
that  identical  facilities  be  built  in  various  places ,  and  standai^- 
ization  is  a  useful  means  to  this  md. 


Fig.  1:  Original  configuration  of  the  OC  871 

In  connection  with  this^  attention  must  be  dratm  to  the  crystal 
cutting  machines,  alloying  furnaces,  etching  equipment  and  certain 
measuring  instruiaents,  used  in  all  production  fields.  The  same  sig¬ 
nificance  is  to  be  given  the  standardization  of  specialized  materials. 
The  material  used  in  the  manufacture  of  semiconductors  must  in  many 
instances  be  of  a  special  degree  of  purity.  At  first,  it  was  impossible 
in  the  (jCR  to  obtain  such  pure  elements,  so  that  the  development  and 
production  plants  of  samiconductors  vrere  forced  to  undertake  the 
necessary  purification  of  materials,  or  to  inqoort  the  superclean 
elements,  Kovradays,  hcfwever,  a  specialized  plant  produces  them,  and 
by  cooperating  with  the  cons'tuner  and  the  manufacturer,  deliveries 
have  been  contracted  which  provide  for  testing  of  purity  levels, 
vrithin  a  short  period  of  tirre  ‘vrill  be  the  mandatory  purity  _ 

level  for  Indixm,  and  work  is  in  progress  on  a  standard  for  Germanium, 
produced  through  the  layer  fusion  method. 

Standards  are  being  worked  out  for  the  glass-metal  fusions, 
i.e.  the  glass  bushings,  required  for  the  hermetically  sealod  semi¬ 
conductors,  vrhich  will  be  submitted  for  legal  enactment  during  the 
current  year. 

Standardizing  the  glass  bushings  leads  necessarily  to  a  limit¬ 
ation  of  the  types,  vrhich  alloivs  the  economical  mass  production  of 
these  components.  It  also  fixes  the  configuration  of  the  components 
in  order  to  assure  the  economical  advantage  in  the  long  run.  Ibis 
is  accompanied  by  the  advantage  that  once  standardized,  development  • 
and  production  will  run  a  fixed  course,  which  makes  for  easier 
storage  and  spares  supply,  but  above  all,  for  lowest  cost. 

Along  vrith  the  advantages  of  the  early  standardization,  some  • 

oroblems  have  come  up,  ' 

Yiben  we  started-  with  the  standardization  of  conceptual  defini¬ 
tions,  no  legal  standards  existed  in  foreign  countries  or  in  the 
GFR,  or  infomation  to  this  effect  failed  to  reach  us.  The  few  pro-, 
posals  kiiOTTO  to  us  vrere  taken  into  consideration,  since  wo  wanted 
to  adjust  our.  vocabulary  ;dicnever  possible  ‘bo  intei’national  desig¬ 
nations.  About  the  time  of  the  promulgation  of  our  legal  standards 
for  conceptual  definition,  sketches  of  the  International  Electro- 
chaiical  Co:’.anission  (lEC),  the  Comr.iission  on  Technical  Standards  of 
the  DBR  (FdE)  and  the  Council  of  iviutual  Economic  Aid  came  to  our 
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atteation,  irtsicla  did  not  coincide  in  all  cases  with  onr  cc«mr<»tioas* 
Conseqaently,  liiere  is  a  need  to  reirorit  our  staidards*  __ 

S®icondactors  dev^oped  piior  to  ouir  becoaing  aira^  of  xBC; 
recosatBeiKJatiom  for  housing:  dimensions^  insofar  as  toey  differ  from 
the  norms  abofyejBast  mwr  bfe  chafed*  IMs  kind  of  ellSr 

and  disturbs  fldsr  of  P^ctoition. -A|perence^to_intermtlo^_  s^d- 
ard  is  not  alarms  Suceessful  or  wllhout  its  d^fi^l^i^* 

Since  equipment  for  the  most  progressive  tedhnological^^n- 
facturing  methods  are  not  aiw^B  acfsessible  to  us,  and  stoee  these _ 
must  be"develpped  here  whUa, gaining  the  necessary  e^erience,  quite  ' 
frecraently  the  first  denmlopmental  ^sulta  are  functionally  acceptably 
but  outside  dimensions  are  still  too  large.  Thus  precision  sss^Jy 
will  be  required  in  order  to  install  the  setBidonductor  proper  with 
its  support  and  leads  in  a  standard  housing  wi-yii  its  tight  dimensional 

tolerances,  transistor  OC  871  originally  was  housed  ^  an  _ 

©aclosure  which  was  hermetically  sealed  by  means  of  soft  solder, 

1  Shows  a  Riven  spane  between  the  transistor  proper  and  the  measure, 
whichpermits^  c^ortable  installation.  Htwrever,  the  outside  dimen¬ 
sions  do  not  correspond  to  standard  sizes ,  Uxeref  ore  the  maabera 
of  the  standardizal^n  gror^  demanded  conf oraily  to  the  standai^ 
dim^sions.  It  waS  especially  difficult  to  remain  withto  the  height 
of  5.5  millimeters.  Fig*  2  shoira  standard  dimensions.  Since  the 
size  of  the  circular  base  plate  couM  not  be  r«iaeed  apprec^iy, 
it  had  to  be  installed  at  an  angle  of  90®,  and  this  lef t  a  few 

tenths  of  a  lailllffie'ter  between  the  plate  ^d  the  housing,  am  a  very 
accurate  precision  assembly  whs  necessary.  ^ 

Biere  is  no  need,  however,  to  overestimate  the  problems  and. 
difficulties  cited,  in  vi.ew  of  the  aary  advants^es  derived  from  an 
early,  thorough  and  all  encompassing  standardisation  in  the  tr^lf tor 

technolo^ survey  of  standardization  of  the  semiconductor  ■techno- 
loev  in  the  (SSL  only  the  most  important  standardization  wo^  was  ^ 
described,  a"d  no  attention  could  be  given  to  details  on  .all  legal 
standards  and  those  still  in  the  prepa^t^n  stage. 

Ihile  the  new  techmlogy  in  sesaoonductoxw  aoes  not  permit 
full  standardization  at  ;this  ttoe  to  to  its  imma^V  ^  the  _ 
state  of  floxe  it  has  nevertheless  be6o»e  appawnt  that  this 
together  with  the  develojaaent,  standardization  mhances  the  technology^ 
and  creates  the  following  advajjtagesj  ■  ,  _^i-u  a  ■ 

1.  standardization  of  concepts  and  ^?mbols  with  d^  station 

‘to  international  agreements,  consequently  the  possibilily  of 
m  all  around  coHffion  understanding.  ^ 

2.  Standardization  of  outside  dimensions  of  the  coupmmw  _ 

;  and  retotion  in  number  of  ^es,^ to  thus  inter^i^^ty 
on  an  international  scale.  Feasibility  of  concfflitrated  and 

eeoncmicsl  production,  ,  .  ^ 

3.  Ey  means  of  agreements  between  manufacturers  and  c^suaers 
steady  quali"^  is  assured  and  ^ng  range  platong  possible. 

^ndardizlng  production  machineiy,  the  develr 
oment  of  new,  uatrlei  cojsponente  and  the  cmstruction  ot  new  . 

prtoctlon  facilities  is  facilitated  to  accelerated.  The 
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heretofore  unavoiclcA^^le  tij:iG  rielajr  'in  obtainirip;  new  installations 
has  been  eliauiiTtatecU 


Fig,  2  Standard  dmensions  of  the  honsing  with  automation 
lip  and  fourth  load 


v: 
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Fig*  3  Semiconductor  installed  in  standard  housing 

5.,!^/  creating  standards  for  special  semiconductor  liiatericils 
the  manufacturers  of  seraconductor  components  are  oJUiordei^ 
the  opvjortunity  to  receive  the  adecuiate  and  purified  ma-tcrial 
of  homof'icneous  euality  they  desire  T/xthout  naving  to  dep^end 
as  much  on  i  iports. 

The  advantages  of  this  eiiective  standardisation  have  already 
helped  in  the  past  and  will  further  assist  in  the  iutiu'’G  to  ro-.iove 
the  Gcsisting  ga/*)  in  the  development  and  production  of  sc3:iicoiiducfcor 
comp;onents  by  pur suiiig- certain  f;oa3.s  ^Titliout  deviation  or  needless 
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HOBGAEY 


■  '  ■  ,•  ■  V  '  ,  ' 

[Following  is  the  translaltion  of  an  OTtlol^  by  tas^lo  Hbdi 
in  Gep  (Machine),  Vol  XIII^  No  S,  Budapest,  1961,  pages  167^175,} 

'  ,  ‘  t  . 

Metal-shaping  machines  participate  directly  or  indirectly  in 
almost  every  field  of  the  economy.  Developments  have  hastened  the 
automatization  of  machinery.  The  steps  of  development  are*  increase  of 
the  output  of  individusJt  machines;  increased  automatization  of  the 
machines;  machines  capable  of  several  motions  and  programmed  by  devices; 
speoidl  purpose  machines,  and  finally,  rows  of  automatic  machines. 

Demands  for  far  higher  accuracy  are  heard  in  the  industrially 
developed  countries.  At  the  same  time,  easily  replaceable  parts  are 
demanded  and  tolerance  limits  have  been  lowered. 

All  these  developments  were  tajcen  into  consideration  by  tte 
Second  Five-Year  Plan  (1961-1965)  for  machinery  development.  This 
Plan  was  prepared  in  accordance  with  the  suggestions  of  the  Council  for 
Economic  Mutual  Assistance,  The  Seventh  Congress  of  the  Hungarian 
Workers  Parly  also  dealt  with  the  situation  in  our  machine  industry 
and  laid  down  directives.  According  to  these  directives,  during  the 
Second  Five-Year  Plan  we  have  to  reorient  our  energies  from  the  manu¬ 
facturing  of  universal-type  machines  to  the  production  of  specialized 
machine  tools,  specialized  machines  and  machine  rows.  Among  the  uni¬ 
versal  machines  the  high-productivity  and  high-accuracy  machines  have 
to  be  emphasized. 

The  above  goals  signify  the  importance  of  the  semi-automatic  : 
and  automatic  machine  tools.  During  the  Second  Five-Year  Plan  a  pig- 
nif leant  htanber  of  special  machines,  automatic  machines  and  autpmatio 
machine  rows  must  be  given  to  our  industry.  The  overwhelming  majority 
of  machines  used  in  oia*  industry  are  still  the  universal-type  machine 
tools.  They  are  used  not  only  for  the  manufaotiare  of  single  machines 
but  also  for  series  production, 

0\jr.  machine  tool  industry  already  has  several  types  of  semi¬ 
automatic  machines,  and  according  to  oiir  plan  from  1961  on  we  will 
design  only  semi-  or  fully  automatic  machine  tools*  We  also  heore 
already  started  producing  machine  tools  having  increased  accuracy. 

Below  we  show  those  machine  tools  which  can, already  be  regarded 
as  products  of  our-  machine  tool  industry* 

EM0-20OFP  INCREASED  ACCURACY  UNIVERSAL  LATHE  (Fig,  1,)  The  con¬ 
struction  facilitates  the  use  of  modern  turning  techniques  and  assures 
high  accuracy  of  the  work  done  on  it,  The  .rpm  of  the  main  spindle  ' 
can  be  changed  -without  gears  while  in  operation.  The  machine  has 
evolved  from  the  EMU-200,  Other  members  of  the  EMU  line  s^e  the 
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ElIlT-260  and  the  £110*260  tf  High  Ailcuraoy  tniversal  Lathefr  [PP  Ifl  ttie 
abbreviation  for  Fokozott  Pdntos^Ag;  miJstnihg  Higher  Accuracy].  The 
RMT-16  Revolving  Lethe  and  the  RAM-16  ftAVClving  Automat  are  also  derived 
from  the  EM0-2OO  with  the  full  use  of  the  family  principle.  Further* 
work  will  develop  the  basic  maohtoe  into  e  tui’ret-head,  programmed 
automatic  machine  which  will  do  rod  work*  This  will  be  achieved  by 
a  RAM-16  KARTOMAT  (Fig.  2.).  This  machine  will  have  a  nine-geared,  pro¬ 
grammable  main  shaft  which,  will  be  driven  by  an  electromagnetic  clutch. 
This  clutch  insures  that  the  main: spindle  revolution  will  be  Just  right 
for  the  indtviduAl  operations.  The  six  feed  values  on  the  turret  head 
and  the  two  on  the  tailstook  will  be  programmed,  too.  The  piece  will 
be  put  in  and  taken  out  automatically.'  Programming  is  of  the  punch-  • 
card  system, ‘  '  :■ 


EKM-200  EXTRA  PRECISE  LATHE.-  This  lathe  is  well  suited  for 
pieces  where  high  acoia-acy  and  excellent  surface  properties  are  needed. 
It  belongs  to  the  "aocura-te  tooling-machine"  group.  Its  main  spindle 
is  ni-fcrated,  has  a  mirrored  running  stirfaoe  and  rims  oh  -two  specially 
designed  expansion  slide  bearings  which  were  designed  according  to  the 
hydrodynamioal  lubrication  theory.  The  starting  of  the  machine  is 
electronically  delayed  until  the  formation  of  a  good  oil  film.  .  The 
governing  spindle  is  in  the  middle  of  the  bed  ahd  is  fully  protected 
from  shavings  anf  grime.  The  bed  and  the  stand  are  of  one  casting. 

The  base- saddle  is  made  to  insure  lasting  accuracy.  The  sliding 
lines  are  carefully  polished  surfaces  which  are  constantly  lubricated 
by  a  special  device# 


E-400  UNIVERSAL  LATHE  (Fig.  5.)  It  is  characterized  by  easy 
handling;  an  advantageous  rpm  range  and  great  surface  accuracy ^which  is 
achieved  by  the  vibration-diminishing  effect  of  the  conical  slide  bearing 
of  its  main  s|)indle.  The  maximum  shaving  cross-section  (7mm  )  in-  ^ 
dioates  large  capacity  in  spite  of  the  machine's  relatively  low  weight. 
The  applicabili-ty  of  the  feed  cabinet  is  indicated  by  -the  243  couplings 
that  can  be  made  without  shift  wheel  change.  Due  to  the  above,  it  is  . 
an  internationally  recognized  mach^ine  in  its  class.  The  machine’s 
further  development  will  fea-tvire  an  eleotrohydraulioally  controlled 
feed  apparatus,  a  oyole-pontrolled  copying  device,  a  machined  chuck 
and  a  pin  saddle  (Fig.  4.) 

The  E-400  lathe  also  has  a  high-acouTacy  model  which  -was  ex- 
ported  already  in  1960#  .  » ' 


ETP-500  PROGRAM  CONTROLLED  IRODUCTION  LATHE  (Figi,  5.)  This  ma¬ 
chine  has  great  Importance  among  the  center  lathes,  due  .to  its  high 
degree  of  automatisation.  It  has  two  copying  saddles  —  one  for 
roughing,  one  for  leveling  —  which  enables  the  machines  -fco  handle 

azle-type  pieces  in  serieso  .  i  j  a-v 

The  machine  is  semi-automatic jexcept  for  jamming  and  taking  the 

piece  out,  every  process,  from  the  roughing  to  the  leveling, 
automatically.  If  a  feed  apparatus  and  a  gripping  chuck  ^e  added. 
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the  machine  will  be  fully  automaton  and  can  be;  installed  in  a  machine 

row  (Fig,  6.),  ■'  : !  .  4  i  .  . 

Roughing  and  leveling  can  be  done  by  separate  tools  in  ^o 

l^draulically  operated  copying  saddles.  The  front  saddle  does  the 
roughing.  Its  depth ‘is  coiitrolled  by  eui  automatically  controlled 
buffer  drum.  The  back  saddle  levels  aCcbi'ding  to  a  cut^tit  Oi*  a 
sample  (copying  lathe)*  The  Saddles  are,  fast  on  the  if 
rpms  and  the  feeds  ban  be ‘bet  au;toinati6hlly>  The  febds  o|h  be  halved 
during  the  prooes s »  ancb 4h' the  obpylilg  lathe*  dufihg  Shading,  the  rpm 
can  also  be  changed*  Kheh  the  plfbe  is  f ittiihedi  the  machine  auto- 
matibally  stops,  the  saddles  fbtii^iii  tc  thfeif  original  position  and  the 
machine  is  ready  for  the  next  piefie.  The  rpm  of  the  main  spindle  is 
changed  by  eleCtobiaghetib  Clutol^S.  Controlling  can  be  done  in  ^o 
waySs  ahtobatibally  wii^h  punched  bards,  or  pre-selected  by  a  revolving 
iswiieh*  The  bperatibh  and  the  controlling  of  Idie  feeding  mechanism  and 
of  the  miaih  dfiving  mOchaMsm  is  the  same.  ,.j 

The  electrical  part  is  in  a  separate  cabinet.  ;  ihe  pun,che.d  card 
is  ih;  ^^e  saine  place*  Every  automatically  controlled  process  also 

be  CdilWoiled  manually.  . 

The  ETP-500  Production  Lathe  was  based  on  the  EU  lathee;  it  is 
the  fifth  member  of  this  line  of  machines.  61^  of  the  parts  is  inter¬ 


changeable  with  the  partS"Of  the  other  machines  of  the  lin®*.,,_ 


RT-80  P  PROSRAM-GONTROLLED.  TCRRET  lATHE  (Fig.  7.)  Thlc,  .is  a 
mediiim-heavy  machine  with  automatically  varied  rpms  and  feed.;.  Its  rigid 
construction,  large  capacity  and  wide  range,  and  program-controlled 
rpms  make  the  machine  useful  for  high  capacity  roughing  and  leveling 
tuning,  aside  from  multi-tool  turning.  The  machine  is  useful  both  for 
chuck  and  rod  work. 

The  rpms  of  the  main  spindle  are  changed  by  the  electromagnetic 
clutches  of  the  12-s sale  main  driving  gear.  Controlling  can  be  done 
in  two  ways*  by  punched  cafds  (in  serial  work)  or  by  an  electrical  pre¬ 
selecting  apparatus  (this  in  adjusting  and  with  individual  pieces). 

The  working  and  control  of  the  8— scale  feed  equipment  is ^si¬ 
milar  to  the  main  driving  gear.  The  8  basic  feeds  can  be  modified 
further  by  the  saddle  Cabinets,' 

^  The  turret  head  is-  revolved  by  a  motor.  With  the  turn^of  the 
head  the  necessary  rpms  and  feed  for  the  next  tool  is  automatically  set. 
This  can,  of  course,  be  cohtrolled  by  the* -punched  card. 

The  motor  ttirning  the  turrethead  rims  the  irarret  saddle  at  the. 
same  time.  The  mechanized  jamming  apparatus  savei  the  worker's  energy. 

The  electrical  parts  are  in  a  separate  cabihet*  which  also 


houses  the  punched  card,  ..  .  j' 

The  machine  is  the  fourth  member  of  the  EU  fatbily-,  ?j;Iits  main  aid 
second  driving  gear  and  its  electrical  apparatus  are  aLmost  the  same 
as  that  Of  the  ETP-500  and  the  saddle  cabinets  and  the  fast-moving 
equipment  are  similair  to  that  of  the  RT-80  MBCBftJfICALLY  COIITROLLED 
TURRET  lATBE.  The  machine,  when  fully  developed,  will  be  fully 


automatic* 
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EM  500/820  PROGRAM  430HTR0IiEi)  SEMI~ADT0MATI6  OOPyim;  lATiE 
(Fig..  8.  )  Th1 «  hftB'  ft -  hewer,  and  moife  simple  control  apparatus-,  shorter 
adjustment  time  ,■  UesS  imintenance  an^  cost  than  similar  foreign 
machines .  It  is  for  Serial  production  of  axle-like  pieces,  but  disc- 
shaped  ‘objects  and' boring  can  also  be  produced  on  it,  automatically* 

’.By  using  a  sample ‘piece,  other  pieces  can  be  made  with  it,  according 
-  to  a  programmed  edging  process.  After  Hhe  programming  6hly  the  jan>- 
ming  and'a  push  bn  thb  button  (for  stai^tihg)  ere  left  for  the  worker. 

The  .saddle^  are' iibVed.  by  a  hydroffiechahibally  cohtrolled  apparatus* 
according  td  the  jpbiiiDS  spihlile  ib^r^ntion.  Tfith  this  device,  the 
various  pbsiiibns  bif' a  stick  start  the  it,  change  ita 

directibh  and  spb^d  iiAthoUt  tjjia  nse  .bf 

,  f ith  <,mebhaiiically  bhubfe  'and  a  fbedihg  Appadat^s  i  the 

machine  Can  be  made  fully  autoitatid  and  catt  .ba  put  ih.Sifflplei  and  auto¬ 
matic  nlaChihe  rows  (Pig.  9.).  Apart  frbm  itS  todltipl,6  Usefulness, v a 
short  adjustment  .^rtbd*  simple  Adjusting  prooedyre, 'l,cw  preparatioU 
costs  aha  4biol^  versatility  characterise  this  mabhihe,.  Six  gripping 
ohanges  j.  six  feed  changes,  and  aix  main  spindle  rpmd  conges  can  be 
programined,  '  ‘•'5 ,  ' 

rTA-160' IROGRAIWJONTROLLED  SEMI-AUTOMATIC  TOTER-TURRET  lATHE. 

This  modern  semi-automatic  machine  Tworks  on  pieces  that  can  be  gripped 
by  chucks*  ^ig*''lCi*)'  Its  arrangement  is  similar  to  that  of  the 
.classical  turret  Ifethe s' i  but  has  the  advantage  of  toving  an  extra  back 
tailstook,'  fhe  machine  has  an  automatic  cycle  and  its  saddle  movements 
toitate  the  motions  of  the  manually  operated  turret  lathe.  However,  the 
movements  of  the  saddle  systems,  espeoially  the  •bwp“dimenaional  front 
length-and  vertical  saddles,  can  be  programmed  so  that  the  lines^  de¬ 
scribed  by  them  can  be  interrupted.  This  makes  possible  vwious  inner 
and  outer  piercings.  -  -■  ’  '  • 

The  program' control  extends  to,  the  changing  of  the  rpms  of  the 
*  main  spindle>  to  the  adjustment  of  feed  values,  and  the  routes  of  the 
front  saddle  (horHabntal  and  cross)  apd  of  the  back  saddle  (piercing). 
Every  saddle  unit  has  a  separate  governor  gear  which  determines  the 
size,  feed  and  direction  of  the  motion  of  the  saddle  it  governs.  .. 

Feeding  and  jamming -by  the  chuck  is  also  program  Controlled.  The 
starting  and  operating  commands  originate  from  the  programming  drum 
electrically.  The  program  is  set  down  in  the  program  drum,  which  has 
a  oapaoi-ty  of  s-fcorihg  information  for  100  different  saddle  motions.  The 
vrorking  routes  of  the  saddles  can  be  programmed  to  0.01  to  accuracy. 

The  saddles  have  nine  feed  and  one  quick-running  values-  that  can  be 
programmed.  The:  saddles  are  moved  by  a  hydraulic  device  using  rolling 
...spindle  control. 

..  This  is  ,  the  first  domestic  machine  tool  using  nvtorals  in  control. 
^  On  th®.  program,  drum  of  this  machine  the  routes  of  the  saddles  can  be 
directly  programmed  With -numerals  in  lo-digit  .  system.  The  machine  has 
an  exbeiieat  predubtiviiy  index,  for  i^t  utilizes  the  Idlq  time.;  The  four 
different  saddles  motions  can  be  oontrolled  independently  of  one  another. 
The  machine  does  not  ha-ve  meohanioal  position-determining  buffers. 
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'  .  ■  ^  ’ 

o&ti  T}8  •V>6S6d  dirsotly.  on-  -tho  bjiiopyintj^  which  su’boina'biQally 
insures  ' saddle  motions  and  ■ttie  end  j)^  With  an  automatic  feed 

apparatus  which  can  h©  attached  (5* i^i/il»)  fiiachine  heoomes  jfully 
automatic  and  can  h©  installed  lubrication  sys® 

tCni  is  remarkabie*  .Sihca  ths  cil  tjihk  is,  liDii'tad'  in  size  and  the  heat 
odnduotini  iw*fhce  4s  relftivdl^  smdii,  natural, heat  conducting  is 
not  enough  and  the  %d#adl4o  .jbii  cooled  by  circulating  water. 

l/ubripating  iS  ahtojiatlCi  JiVery  liaddlehas  separatei  piBton- 
punp  opOrated  iubriCatloni- 


10-320  UWIVEliSAL  MItL.II®  mCHISB  (Pig,  1 2.  )  The  WJl— -- 
which  is  the  basic  .machine  of  the  line—  is  useful  for  tarioi^-i^iiling 
work-  of  medium  size  pieces..  The  machine  can  be  used  not  only ^fcr  the  , 
operations  done  on  general. OP*isol®  milling  machines,  bpt  also. for  oydlic 
and  pro^amed  work.  The  wide  range  of -rpms  and  thw  powerful  mot.Cr 
mny-A  the  machine  useful  for- oast  iron,,  steel  and  light  metal  ■jrorki. 

Tbd  iailli^  table  can  be  started, "jatopped*  and  ai^.part  of  the  table 
oan  be  showed  and  pushed,  speeded  or  slowed, "by  pushbuttons.  ; 

All  three ,  table  parts  can  be  mds;to..do  oyolio  work  with  buffers* 
In  the  simple  cycle  the  table  returns  to  the  original  position  aft®** 
its.  work  is  performed,  rln  the  r®hFa®'*i49^J®y®ia»'^i^!:-Pia®.®  Withdraws 
from  the  tool  so  .the,  tool  wdll  not  scratch  ,tlje  pieee.  W^C^i  the*: table 

runs  hack.  '  Two  pieces  can  be'  jammed,  pn  d;he .table -M  the  pendulum  cycle. 
Here  the  machine  'automatically  gives  .the  appropria,!©  .main  spindle  ro- 
■* %atibh  direction  in  aooo*‘%^d®x‘’'f4th  the  tablets  motion. 

'•  •  In  programmed  .works '  suph-aS  .frame,  milling  —  .-the  machine 

■'switches  bn  the  motions  of  the  ^ble  in  a  .full  oiroular  cycle  within  the 
limits  set  by  buffers.  At  the.  end  of  the  program  the  machine  stops 

(Pig.  12.).  ,  ■  t' 

‘  '  High  acouraoy  is  further  insured  by  the  fact  that  the  table 

parts  —  at  all  speeds  stop  within  .0.03  mm.  • 

The  extra  acoessories  greatly  increase  produotiwlty  and  extend 
the  usefulness,  and  make  the  machine  available  for  special  tasks. 

The  main-  and  service  driving  gears  have  separate  motors*  The 
spindle  rpms  can  be  set  from  the  front  of  the  machine?  the  execution  is 
eleotrohydraulio* 

Lubrication  is  automatic.  The  cooling  liquid  is  pumped  by  a 


pump  built  in  with  the  motor.  . 

The  machine  is  regarded  as  semi-automatic,  for  it  has  to  be 
fed  by  an  operator  after  every  cycle  or  program*  It  oan  be  made  auto¬ 
matic  if  a  service  apparatus  is  attached  for  feeding  the  various  axle¬ 
like  and  other  pieces.  Fig.  13.  shows  the  machine  equipped  with  an 
automatic  dividing  head  and  a  separate  feed  device,  Iqrdraulically 
operated.  The  pre-lathed  axles  are  put  between  the  dividing  heqjd  and 
the  pin  saddle,  the  machine  mills  grooves  continuously,  the  finished 
grooved  axles  are  taken  out  by  the  feeder  and  the  process  is  repeated. 

If  the  milling  machine  is  to  be  put  in  a  machine  row,  the  feeder 
.can  be  formed  so  that  the  pieces  are  put  on  a  conveyer  belt* 
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KKE-2S  j  CKOUIAR  GRIlIDIHx  Mft.CHIHE,  14«).  The  maohitM  is 

vised  for  f3«Jking  and  grinding  of  long  oone8.,with  s;^!!  aisles  of  ‘ 
inolindtj^n  and  of  shorty  steep  .obnes*  The  pieces  are  worked  bh 
belmteed  standing  and  tvirning  tope«  jasmd  iXito  ehuoks  6r..  iAto  olaioi^ing 
odpsul  isi  The  bearing  of  the  grinding  il^iildle,  the  oapaofiy  of  the 
motpi^  and  the  rigidi^fy  of  the  i|aohine  is'svfoh  tha,t  by  us^ithe  right 
material  and  shape  for  the  grinding  disc  t]|e  pip^i  bid  he  "speed- 
Pi-ound"  with  fti  $0  n/mihute  engnldr  Tsiobiwl  !  \ 

with  heavy  piedes  Whin  tnibk  ih  br  taking  them  odt  *>• 

the  pin  saddle  ban  he  goverhed  hydraiiiiohlly  by  a  foot  pedal.  The  rpms 
of  the  pieoe-rsvolvihg  Spindle  ,  cad  be  changed ,  without  uping  gpars  and 
can  be  read  of'f  a  meter.  To  insure  Ipng  life,  gri^bing  spindle  .  ■ , 
rides  on  a  sliding  bearing.  Lubrication  of  the- sliWing;  leadb  and 
the  spindle  bearings  is  -automatio.  The  piece*  oan  be  ground  to  tl»: 
final  speoifibations'^automatloally  with •meohaniopl  bumpers,  in  bcdditibn 
to  the  measuring  instrument  grinding, :  „  •  ;  ■  \ 

The  aachine  automatically  changes  from  robbing  to  leyelix^, 
and  after  the  final  sparking-out  stops  automatioaliy.  The  maoMik  is  ’ 
a  oyble-programmed  seml*4utomatio  one ,  but  vdien  equipped  with  a  feed  ' 
appara.tu8,  it  can  be  regarded  as  automatic  (Fig,  15,),  .. 

•  KSVIS-250  HCEIZOHIA.L  and  B5PM-260  VERTICAL  AUiS  PUT  GRIMDIHG 
MiciilBES  (Figs,  16,  and  17,)  These  belong  to  the  same,  machine  family 
and  70^  of  their  parts  are  the  same.  They  are  rigid,' ▼ibratibnrfree  . 
and  good  for  fin©  surface'  grinding*  Their,  operation  is.  semi»^utomatiOi 
the  control  is  eleoirohydraullo.  The  moving  of  the  table  is  hydraulic, 
and  bhe  speed  can  be  varied  from  0,2-20  ip^inute  without  using  a  gejr. 
The  motions  of  the  table  can  be  limited  by  bvn5>ers*  All  motions  are  • 
started  at  the  push  of  a  button.  The  smallest  grip  with  either  tie  ok-  ; 
anical  or  manual  motion  is  0,005  mm;  longest  meohanioal  grip  is  0,05  mnu 
The  machines  can  be  equipped  with  an  active  measuring  device  which 
also  measiares  interrupted  svarfaoes  (Figs,  3.8,  and  19,)  The  feeler  of 
this  device  touches  the  pieces  in  a  yertioal  plane  parallel  to  the  motion 
pf  the' table,  the  feeler  feels  the  sise  ohango  occurred  during  the 
grinding  due  to  a  size-transforming  inductive  head  and"  eleotronioal  eval¬ 
uating  instrument.  This  insures  that  the  following  switchings  are  nadet 
1,  from  roughing  to  leveling;  2,  from  leveling  to  sparking-out;  5,  after 
sparking-out,  when  the  desired  size  is  reached,  stop  .is  automatio. 

At  the  end  of  -the  process  the  table  motion  of  the  machine 
stbps  only  when  the  grinding  disc  is  in  the.  end  position'  ores s- 
diJfSotiqnally  too,  '  .  \  / 

KCBidS 'TOPLESS  GRINDING  MACHINE  (Fig,  gd.,  ) '  This  ji^ohine  if 
indisi>ensablC  for  manufacturing  quality  mass  products  (suCh  as^^oliers 
in  the  bearings  Inddstry),  Topless  grinding  machines  are  being  made 
with  l6,  25,- And ‘63  mm  permeability.  The  KSBU6S  type  basic  machine  is 
meohanioaliy  bperdted;  at  present  only  the  regulation  of  the.:  grinding 
dlso  and  its  forwarding  dlso  is  hydraulio;^  A  later,  autonmitlo  form  of 
this  machine  will  be  eontrolled  by  an  active  measvuring  device  udiioh  will 


adjust  and  run  tho  saddle  system  accurately,  according  to  tolerance. 

Then  it  will  regulate  the  grinding  dine  and  the  forwarding  disc,  de¬ 
fending  on  the  nnniber  of  pieoet  and  tiis  time  of  grlndiz^a  ,  It  mdll  also 
adjust  the  Saddle  Bjrstem  as  it  wiardi  J^ohine  will  be  e^tilpped  . 

(Pig,  Eli  )  with  automatic  feeder  id  fdoilitatc  tUs  finding  Of 
friction  bearing  rings  and  rollers  and  other  similar  pieces,  Iha  mi^ 
and  its  accessories  grind  steel,  non-ferrous  metal,  plastics  and 
other  materials;  it  does  roughing  and  leveling  grinding  for  all  of  them. 
Several  other  machine  tools  will  be  de'creloped  with  the  above  ^ 
machines.  At  the  same  time,  the  production  of  the  older,  technologically 
inferior  maohines  will  gradually  stop.  During  the  Second  Five-Year  Plan 
there  will  be  some  overlapping  between  the  two  '^rpes  of  maohines,  but 
by  the  end  of  this  period  the  struotvafe  of  our  machine  tool  industry 
will  be  changed, 

ILLUSTRATION  CAPTIOUS  V 
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Fig,  18,  BSVM-250 
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Fig,  20,  KCH-63  TOPLESS  GRINDING  MACHINB 
Fig,  21,  "  "AUTOMAT. 
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Tile  College  of  the  Ministry  of  SteelmiUs  arid  Machines  decided 
last  March  to  cairy  out  a  series  of  motions  designed  to  in^rova  techno¬ 
logical  organization  and  discipline.  The  goal  of  the  orders,  as  comrade 
Sebestyen  Endre  Balconyi,  First  Deputy  Minister,  emphasized  in  the  first 
issue  of  this  journal,  is  "to  improve  the  technological  organization  and 
discipline  in  all  the  machine  factories  under  the  Ministry  by  the  end  of 
1962,  The  principal  means  of  execution  is  the  planned,  organized,  and’  . 
rewarded  exchange  of.  working  methods."  Comrade  Bakor^  urged  the  editorp 
of  this  journal  to  be  controllers  of  technological  improvements  and  of 
the  planned  and  organized  esqperience  exchanges.  This  is  the  first  in  a 
series  reporting  this  program.  '  ‘  v" 

Central  Orders  Preceding  Ejqperience  Exchanges 

^  '  '  '  .  '  '  '  "  ►  • 

The  follovdng  important  moves  were  initiated  by  central  orgapi-' . 
zations  to  facilitate  the  program:  '  i 

1.  The  Technological  Institute  of  the  Machine  Industry  (TIMI)  ‘  . 

worked  out  the  degrees  of  detail  demanded  by  product  and  technological’’ 
documentation.  This  contains  the  format  and  content  demands  of  the 
various  grades.  They  were  worked  out  according  to  the  product  and ‘the"  , 
method  of  production.  . 

2.  Factories  ^were  appointed  \jhere  preliminaiy  stupes  showed  '  . 

that  their  technological  organization  and  discipline  can  be  developed  ' 
within  a  short  period  and  where  they  \d.ll  be  available  for  "exporting"  ' 
their  methods, 

As  a  first  step,  12  factories 'weVe  named.  These  are  in  the'  •  ; 
custom  and  small  series  category:  the  Csepel  Custom  Machine  factory, 

the  Miskolc  Heavy  Tool  Michincay  factory  and  the  Hungarian  Optical  T/orks 
(HOW) ,  In  the  small  and  medium  series  category:  the  Small  Motor  and 
Machine  factory,  the  Gyor  Tool  Machinery  factory  and  the  Godollo  Machine 
factory.  In  the  medium  and  large  series  category:  the  DINAMO  Electric 
Motor  factory,  the  Press  and  Forging  factory,  and  the  Danuvia  Tooling 
Machine  factory.  In  the  large  series  and  mass  production  category: 

Ganz  ammeter  factory  (Godollo)  and  HOVJj  as  a  mixed  series  foundry, 

Csepel  Iron  and  Ssteel  foundry;  as  a  mixed  series  forging  factory,  Csepel 
Forging  factory.  ..f 

3.  Appropriate  departments  of  the  Ministry  and  TIMI  visit  the 


factories  check  tiieii*  ^tate  of  teCliholb^cal  organization  and 
disCiJjline.  They  decide  what  mi^t  be  dohe  to  reach  the  level  vdiere.  the 
factories  can  become  experience-eai^fting  factories.  Methods  and 
principles  of  this  step  were  developed  in  the  TIMI  and  were  published 

by  the  official  courier  of  the  Ministry, 

»  '  '  ■  *  •  ‘  .  '  *  *  '  . 

'  a'  ■  >  Visit  in  the  Small  Motor  and  Machine  Factoiy 

Me  visited  the  Small  Motor  and  Machine  factory  to  see  what  has 
been  done  to  reach  the  level  where  to^  can  serve  as  a  model  factoiy  for 
technological  organization  and  discipline, 

,  Jozsef  Hantos,  manager,  Janos  Javor,  chief  technologist  (both  of 
the  factory),  Andras  Szentesihead  of  the  Technological  Department  in  the 
Transportation  Directorat  of  the  Ministry,  Istvan  Run,  chief  technologist 
in  the  same  Directorat,  and  Maria  Turesanyi  said  Robert  Ohrmacht  of  the 
TIMI  participated  in  the  discussion. 

This  factory  is  a  small  and  medium  series  plant.  They  produce 
and  develop  diesel  and  gasoline  engines  under  30  hp  and  participate  in 
the  national  dieselization  program.  Feed  pumps  and  regulators  (for 
the  Ganz  motors),  charge  controls  for  diesel  locomotives,  and  remote 
controls  for  ships  are  among  their  products, 

’  We  asked  the  question:,  how  did  the  workers  receive- the,  news 
that  their  factory  was  selected  as  a  model  factory?  Comrade  Hantos 
told  us  about  his  conveying  the  decision  to  factory  council  meetings. 

The  Workers  saw  that  the  decision  signifies  appreciation  for  the  good 
work  of  the  factory,  but  opinions  were,  heard  that  it  also  means  new 
tasks  and  difficulties  for  the  engineers.  This  is  undoubtedly  so, 
because  in  order  to  teach  other  factories  they  must  first  reach  a  certain 
level  of  efficacy, 

•  This,  is,  however,  very  useful.  Documentation  can  be  improved  , 

and  technological  discipline  can  be  elevated,  so  that  by  the  time  they 
must  ba  ready  to  teach,  they  will  have  greatly  improved  thonselvesi 

About  the  present  technological  level;  in  chipping,  for  nearly  , 
100^  of  the  repeatedly  produced  parts,  processing  orders  with  figures 
are  made.  These  are  so  detailed  that  they  substitute  the  blueprints 
completely.  Technological  documentation  is  also  made  of  assembly  in  the , 
form  of  assembly  descriptions  or  assembly  orders  with  figures. 

In  the  chipping  processes  everywhere  in  the  assembly  shop  this 
year,  trays  are  being  used.  The  tools,  equipment,  templates,  certifi¬ 
cates,  materials,  and  process  orders  are  given  to  tho  workerg^ at  the 
beginning  of  the  day  so  they  will  not  waste  time  by  getting  them.  The 
machine  shop  does  not  have  a  gid.nding  machine;  the  tools  are  sharpened 
centrally.  The  tools  are  checked  after  work  and,  if  needed,  repaired. 
Only  afterward  do  they  :ret\im  to  the  storSroom. 

The  Technological  Department  and  the  organization  of  the  factory 
in  general  insure  technological  discipline.  The  norm  office,  the  equip¬ 
ment  storeroom,  8ind  the  pattern  shop  are  under  the  chief  technologist. 

He  directly  oversees  the  equipment  and  tool  shop.  It  can  be  said  that 
the  cooperation  between  the  Technological  Department,  the  Program  Office 


and  the  Cost  (Jalcxxlation  OffiOe  is  vet^  close f  The  amount  of  tools  and 
■fche  equipment  time  needed  foi^  new  ^Mcts  is  determined  hy  e.conomic 
calculations. 

Experimental  prototypes  are  made  in  the  production  shops.  Process 
directing  is  also  made  for  the  prototypes.  This  makes  thee  accurate 
programming  of  experimental-  production  possible. 

Material  norms  are  being  made  by  the  Technology  Department  accord¬ 
ing  to  the  blueprint  and  the  technological  documentation.  To  insure 
good  material  economy  for  forged  parts  and  when  using  special  casting 
methods,  the  Technology  Depaiianent  draws  the  prefabricate. 

One  of  the  most  important  things  other  factories  can  learn  from 
them  is  the  very  Mgh  level  of  technological  discipline,  from-  the  pre¬ 
paration  of  the  production  to  the  end  product.  Process  order  changes  or 
extra  wages  can  only  be  obtained  from  the  chief  technologisti  • 

Finally,  we  asked  what  changes  are  being  made  to  reach  ;the  level 
required  by  the  Ministry,  We  leamed  that  the  management  and  the 
Transportation  Department  of  the  liinistry  decided  to  release  the  documen¬ 
tation  of  the  SL  type,  four-stroke,  air-cooled  gasoline  engine* ,  When 
the  experience  exchange  takes  place,  this  engine  will  probably  be  in., 
production  and  the  factory  will  be  able -to  demonstrate  the  entire  .  ?; 
technological  process.  Technological  documentation  of  the  product  will 
be  checked  and,  where  necessary,  completedi  Although  eqioipment  design 
is  directly  under  the  Technology  Department,  the  technological, work  will 
be* done  ty  them.  Technological  criticism  of  constructions  will  be  made 
mor'e 'organized,  even  though  several  designers  are  working  in  . the  design 
department  who  were  fomerly  technologists. 

Visiting  the  DINAMO  Electrical  Motor  Factory 

Istvan  Haraszti,  chief  engineer,  Endre  Andies,  chief  technologist, 
Karoly  Kiss,  the  head  of  the  technological  department  at  the  DINAMO,  Aron 
Takacs,  chief  technologist  of  the  Power  Current  Installations  Directorat 
and  Robert  Ohrmacht  of  the  TD€  participated  in  the  discussion  on  the 
program  in  the  DINAM3  Electrical  Motor,  factory. 

The  factory  produces  medium  and  large  series  motors.  They  make 
and  develop  squirrel-cage  and  slip-ring  asynchronous  motors  between  0,6 
and  30  kW. "  Its  biggest  series  is  0,6-10  motors,  particvdarly  3 
motors,  : 

'  The  workers  of,  the  factory  greeted  the  Ministry’s  decision  with 
joy.  The  Directorat,  however,  has  a  problem  in  how  to  define  the.  theme 
of  the  exchange.'  The  difficulty  stems  from  the  fact  that  while  factory’s 
organization  of  production  is  among  the  best  in  Central  Europe,  a 
similsu*  organization  in  Other  factories  belonging  to  the  Directorat 
requires  thorough  cost  analysis.'  Here  the  coiling,  painting,  and  assem'b- 
l-ing  of  the  motors  is  94-97^  continuous.  Seventy  percent  of  the  chipping 
is  done'  by  autbmized  machine  lines.  The  factory  plans  to  automize 
chipping  still  further.  ,  ■ 

The  factory  has  six  assembly  lines.  Of  these,  three  in  the  coil¬ 
ing  shop  and  two  in  the  assembly  are  of  limited  speed. 


Painting  and  drying  are  continuous.  The  shop  was  recently  made 
into  split  levelsj  this*  resulted  in  a  significant  gain  in  vrorlsing  space* 

The  engine-house-making  machine  row  is  in  operation.  The  row  has 
six  stations,  ten  unit^ heads,  and  W  tools;  it  replaces  21  tooling 
machines.  A  small  ehglne-house  is  made  every  two  minutes  on  the  average. 
The  tools  are  shiarpened  after  every  two  shifts.  The  row  can  he  rearranged 
in  three  hours  if  the'  Hy^>e  of  house  is  the  same  and  only  the  length  is 
different*  Rearrangement  for  anothSif'  type  of  house  takes  12  hours. 

A  CQhsiderahle.part  bf  the  inner  transportation  is  done  by 
conveyors.  :  .  ’  .  - 

■  The  nuDxber  of  ijisceS  of  -the  tybes  produced  monthly  pUts  produc¬ 
tion  between  the  Siail  aiid  series >  biit  the  fact  that ^ the  parts  of 

the  motors  of  various  kinds  and  sizes  differ  only  generally _in  size  makes 
assembly  coiling^  assembling,  ahd  painting  possible  for  smaller  (30-50) 
series  by  changing  tlie 'Speed  of  the  belts. 

T^e  preparation  and  organization  of  contihubUS  production  waS  done 
by  the  factory  personnel.  It  necessitated  a  detailed  analysis  of  the 
\diole  production  process ' and  the  synchronization  of  steps, '  ,  However,  the 
contents  and  foraat  of -technological  documentation  relev^t  tb-  the 
process  are  not  yet  final,?  '  ' 

Details  of  the  nonassembly  production  processes  is  determined 
by  the  number  of  pieces  per  year.  After  this  is  done,  processing  orders 
(with  figures)  etre  drawn  up.  Technological  documentation  goes  to  the 
foreman,  who  prepares  the  shop.  The  workers  are  mostly  semi-skilled, 

VIhat  are  the  most  important  features  that  can  be  copied  from 
DINAMO? 

1.  It  was  made  obvious  by  DINAMO  that  even  for  small  and  medium 
series,  if  the  parts  of  the  various  types  differ  only  in  size,  continuous 
production  is  possible. 

2.  Closed  cycles,  where  the  grouping  of  the  various  parts  and 
the  processing  times  are  synchronized,  create  continuous  motion.  This 
was  demonstrated  in  the  production  of  revolving  parts  of  various  sizes. 
Production  can  thus  be  doubled. 

3.  Continuous  production  ~  such  as  assembly-belt  construction 
of  electric  motors  ~  decreases  needed  working  space  to  one-fifth  of 
its  former  size. 

The  factory  is  presently  engaged  in  working  out  "tsrpe  technologies" 
for  the  various  parts  and  for  the  assembly  step.  These  documents  give 
the  most  progressive  technology,  the  order  of  steps,  etc.  This  type- 
technology  is  strictly  adhered  to,  it  can  be  supplanted  only  by  a  more 
progressive  technology.  In  the  same  manner,  general  assembling  orders 
will  also  be  made  before  the  ejqjerience  exchange. 

Further  Tasks  in  the  Experience  Exchange 

After  the  12  factories  reach  the  desired  level  in  technological 
organization  and  discipline,  the  Ministry  designates  39  factories  as 
recipients.  These  factories  in  turn  will  teach  another  group  of 
factories  the  second  step  after  they  have  mastered  the  techniques  shown 
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to  them. 

Experience  exchange  starts  on  l^August  1961,  Both  the  teaching 
and  the  receiving  factories '  managers  are  responsive  for  the  execution 
of  the  exchange;  '  Directing  the  exchange  is  the  responsibility  of  the 
chief  engineer.  The  actual  exchange  is  done  by:  the  technological  depart¬ 
ments  of  the  two  factories,  ‘ 

The  teaching' factories  must  p4*e36nt  the  documentation  of  a  pro¬ 
duct  made  at  the  time  of  the  exchange.  They  also  have  to  show  the 
entire  production  process  of  that  product. 

The  teaching  and  the  three  receiving  factories  must,  work  out  a 
detailed,  scheduled  prbgr^  foi*  the  exchange'.  The  programs  must  be 
approved  ty  the  directdrats  df  the  Mihidtty  after  .Kearin|  the  opinion 

of  the  TIMI*-.r.  '  ’  •  '  ■ 

In  the  third  step  of  the  e^erience  exchange,  "the  j^l  well-organized 
factories  give  their  experiences  to  anoth^  153  factoVes  do  that  by  the 
end  of  196?^  they  can  reach  the  lereljof  "the  teaching  factories* 

in  order  to  -insure  further  publicity  for'  thie  pro^haj  this 
Journal  Wiil  yisit-.  the  bther  factories  participating  in '"the  exchange. 

We  also  ask  the  ^workers  of  the  participating  factories.,  to.  submit 
their  suggestions  and  results  to  this  Journal j  the:  readers,- C^  profit 
from  them,  •••  i;-  ’  ,  ,  . 
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